Introduction {#s1}
============

Portal vein thrombosis (PVT), an event that is associated with a large spectrum of clinical presentations and severity, may be related to cirrhosis, malignancy, local factors or idiopathic \[[@R01]\]. A diagnostic workup to identify an underlying pro-thrombotic condition must be undertaken. In acute portal vein thrombosis (APVT) unrelated to cirrhosis, early anticoagulant treatment is indicated in order to achieve recanalization and, therefore, avoid future complications \[[@R01]\]. With conventional anticoagulant treatments (low molecular weight heparin (LMWH) or vitamin K antagonists), recanalization occurs in up to one-third of patients, being more difficult to achieve when ascites or occluded splenic vein are present \[[@R02]\]. In contrast, if anticoagulation is not started, recanalization is exceptional \[[@R01], [@R03]\]. The use of DOACs is being generalized \[[@R04]\], but they are not routinely used in PVT and are not yet mentioned in the latest guidelines as an alternative treatment \[[@R01]\]. Recent data, however, indicate that this new class of anticoagulants is increasingly used also in patients with splanchnic vein thrombosis \[[@R05], [@R06]\].

Case Report {#s2}
===========

A 28-year-old healthy female, active smoker of 5 pack-year and under oral contraceptive (ethinylestradiol and gestodene) presented to the emergency department with severe epigastric pain of 5-day duration. No nausea, vomiting, diarrhea or bloody stools were reported; she was afebrile, hemodynamically stable and physical examination was normal except for pain on the upper quadrants without signs of peritoneal irritation or ascites. Renal function and liver profile were normal; CBC revealed only discrete anemia (hemoglobin of 11.8 g/dL), with normal platelet count; D-dimers were elevated (948 ng/mL), INR and partial thromboplastin time were within the normal range; C-reactive protein was elevated (64.18 mg/L) with no infection focus found. Abdominal ultrasound with Doppler revealed thrombosis of more than 50% of the lumen of both right and left portal branches with no extension to the portal vein trunk, superior mesenteric or splenic veins. A computed tomography (CT) scan confirmed those findings with normal liver morphology and no ascites. Upper endoscopy revealed no portal hypertension-related complications. The patient was admitted at the intermediate care unit and unfractionated heparin for 24 h was started with a subsequent relay to LMWH (enoxaparin) in the dose of 1 mg/kg twice daily. Two days after she was discharged, and after discussion and agreement with the patient, she received rivaroxaban treatment 15 mg twice daily. By that time she was nearly asymptomatic and instructed to stop smoking and to substitute previous oral contraceptive for a progestative one. Treatment was continued for 3 weeks and then 20 mg daily. The 1-month CT scan control showed total recanalization of the left branch and persistence of right branch thrombosis but with partial recanalization. No extension of the thrombus was documented ([Fig. 1](#F1){ref-type="fig"}). Those findings were similar in the 6-month CT scan. Pro-thrombotic workup diagnosis revealed negativity for JAK2 and calreticulin mutations, normal homocysteine serum levels, absence of lupus anticoagulant and negativity for paroxysmal nocturnal hemoglobinuria. Anti-cardiolipin, anti-β2 glycoprotein I, anti-prothrombin and anti-phosphatidylserine antibodies were all negative. Factor V-Leiden and prothrombin G20210A gene mutations were both found to be positive in heterozygosity. The patient remains under rivaroxaban 20 mg daily, asymptomatic with normal renal function and liver profile with no documented complications of the anticoagulant treatment.

![Extension of PVT at diagnosis (M0), involving the totality of the right (R1) and segments of the left portal vein branches (L1). Evolution of PVT under rivaroxaban at the end of the first (M1) and sixth (M6) months of treatment. Total recanalization is seen at the left portal vein branch and partial at the right portal vein branch.](gr-10-141-g001){#F1}

Discussion {#s3}
==========

To our knowledge, this is the first case ever reported concerning treatment with DOACs for a patient with APVT unrelated to cirrhosis. Three other reports using rivaroxaban to treat APVT were published, but all of them in patients with underlying chronic liver diseases \[[@R07]\]. In all, total recanalization of the affected segments was achieved after a 1-, 6- and 3-month treatment period, respectively. Rivaroxaban doses varied between 10 and 20 mg daily. More recently, another successful case of rivaroxaban use for a recurrent PVT in a patient with a Child-Pugh class A cirrhosis, with total recanalization was published \[[@R10]\]. In all described cases, none complication related to rivaroxaban use was documented. In cirrhosis, the use of either direct thrombin inhibitors, as dabigatran, or direct factor Xa inhibitors, as rivaroxaban, apixaban or endoxaban, may be, at least in theory, even more effective than LMWH or vitamin K antagonists. This because it has been postulated that lower portal flow velocities, which may raise the risk of PVT development, may lead to a lower wash out of active thrombin generated in portal circulation and thus contribute to a "local" higher prothrombotic environment \[[@R11]\]. Other major concern about DOACs use is also its safety, since they all are metabolized in the liver \[[@R04]\].

According to current EASL recommendations, treatment in the setting of APVT unrelated to cirrhosis should be with unfractionated heparin or LMWH in therapeutic doses with a subsequent substitution for a vitamin K antagonist targeting an INR between 2 and 3 \[[@R01]\]. In this particular case, and under rivaroxaban treatment, a rapid and total recanalization was achieved in left portal branch but not completely in the right, probably linked to a more "occlusive" thrombosis in the latter. Also, in our patient, rivaroxaban proved to be safe, with no bleeding complications reported to date. The dose of rivaroxaban chosen was the one indicated for deep vein thrombosis and pulmonary embolism, which was higher than in almost all of the other case reports, but this patient did not have concomitant liver disease nor acute decompensation/failure. Also, rivaroxaban was started 2 days after LMWH was started, as one of the options suggested by recommended guidelines for acute pulmonary embolism \[[@R12]\]. This may reflect a more cautions strategy in the acute setting of PVT, allowing the management of potential complications that may arise in the first hours of hospitalization with the medications that physicians are more used to.

Two series have been published so far reporting the use of DOACs in patients with splanchnic vein thrombosis \[[@R05], [@R06]\]. The results of these two papers strongly suggest that this new class of anticoagulants is safe, since the incidence of major bleedings and other drug-induced side effects was similar as in patients treated with conventional anticoagulation. Since DOACs are increasingly used off label in this indication, more data about safety and efficacy are eagerly needed.

This case report suggests that the treatment of APVT in a patient without underlying liver disease can 1) prevent the extension of the thrombus in the portal tract; 2) resolve PVT, at least partially, and most likely when a non-occlusive thrombosis occurs and; 3) be safe. In this setting, randomized controlled studies are needed in order to assess efficacy and safety of DOACs compared to LMWH or vitamin K antagonists before its generalization.
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